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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser 
lighting optical system which is equipped with a 
laser array light source and fly's-eye lens and 
capable of improving an irradiated part in 
illuminance uniformity, even in a case in which an 
'^irradiated part is hard to be improved in 
) illuminance uniformity when the number of 
divides of the split fly's-eye lens is the divisor of 
the number of laser arrays. 
SOLUTION: This laser lighting optical system is 
composed of, at least, a laser array light source 
10 and a fly's-eye lens integrator in vehicle the 
number of divides of the fly's-eye lenses 13 and 
14 is the divisor of the number of laser arrays in 
the direction of the laser array. Light of the laser 
array light source 10 impinging on each lens of 



the fly's-eye lenses 13 and 14 is different from each other in phase in profile, the 
periodic structure of the laser arrays and the size of the fly's-eye lenses are 
determined under the prescribed condition, so that an irradiated part 16 can be set 
uniform in illuminance even under the condition that the number of divisions of the 
fly's-eye lenses is the divisor of the number of laser arrays. 
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[Claim(s)] 

[Claim 1] The laser illumination-light study system characterized by the spatial phases 
of the profile of the array light by which the number of partitions of the laser array 
light source and the direction of a laser array of a fly eye lens is the laser 
illumination-light study system which consists of fly eye integrators which are the 
divisor of the number of laser arrays, and incidence is carried out at least to each 
array of said fly eye lens differing respectively. 

[Claim 2] It is the laser illumination-light study system which is a laser 
illumination-light study system which consists of the laser array light source arranged 
periodically and a fly eye lens integrator, and is characterized by the laser array light 
source being the divisor of the number of laser arrays which is equipped with the 
astigmatism LGT light-emitting part arranged periodically, and the number of partitions 
of the direction of a laser array of a fly eye lens makes turn on. 

[Claim 3] The laser illumination-light study system characterized by having the means 
to which only a predetermined distance carries out the variation rate of the laser array 
light by which is arranged between said laser array light sources and said fly eye lenses, 
and incidence is carried out for every array of this fly eye lens in a laser 
illumination-light study system according to claim 1 or 2. 

[Claim 4] The laser illumination-light study system characterized by having the means 
to which only a predetermined distance carries out the variation rate of the laser array 
light by which is arranged between the laser array light source, a collimate lens array, 
the fly eye integrator that is the divisor of the number of laser arrays which the 
number of partitions of the direction of a laser array of a fly eye lens has turned on, 
and said collimate lens array and said fly eye lens, and incidence is carried out for 
every array of this fly eye lens. 

[Claim 5] It is the laser illumination-light study system which said fly eye integrator 
consists of a cylindrical-lens array and a cylinder lens in a laser illumination-light study 
system according to claim 1, 3, or 4, and is characterized by equalizing the flux of light 
of the rectangular direction with the hologram component of the modulation pitch 



CLAIMS 



arranged between the light source and a fly eye integrator at a laser array. 
[Claim 6] It is the laser illumination-light study system which replaces said fly eye 
integrator with a fly eye lens, consists of hologram components of this function in a 
laser illumination-light study system according to claim 1, 3, or 4, and is characterized 
by equalizing the flux of light of the rectangular direction with the hologram component 
of the modulation pitch arranged between the light source and a fly eye integrator at a 
laser array. 

[Claim 7] The aligner characterized by having the laser illumination-light study system 
and projection lens of any one publication of claim 1-6. 
[Claim 8] Laser-beam-machining equipment characterized by the laser 
illumination-light study system of any one publication of claim 1-6, and having a lens. 
[Claim 9] The laser illumination-light study system of any one publication of claim 1-6, 
a color composition means, a space modulator, and the projection device characterized 
by having a projector lens. 

[Claim 10] The projection device characterized by having arranged the fly eye 
integrator between a color composition means and a space modulator in a projection 
device according to claim 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser illumination-light study system 
which equalized the illuminance in the irradiated section by making laser into the light 
source, the aligner using it, laser-beam-machining equipment, and a projection device. 
[0002] 

[Description of the Prior Art] Since the projection device which made laser the light 
source has the narrow oscillation spectrum of laser, high projection of color purity is 
expected. On the other hand, since coherence of laser is high, after dividing the flux of 
light, when it compounds, an interference fringe may occur. For example, if illuminance 
equalization of the one laser beam is carried out by the usual fly eye lens optical system, 
an interference fringe will be seen in the irradiated section. Moreover, by the hologram 
component of a publication, a part of laser beam is laid, for example on top of 
JP,8-94839,A in the irradiated section, and although the configuration which suppresses 
interference small is indicated, the interference fringe of the configuration of the 
above-mentioned official report is not necessarily lost. 



[0003] It is possible to, constitute the laser illumination-light study system which 
equalized the illuminance in the irradiated section by being comparatively small, and the 
laser array light source (especially semiconductor laser array light source) being expected 
as a high laser light source of an optical output, and combining this laser array light 
source, a fly eye lens, etc. on the other hand. Moreover, equalization of an illuminance is 
possible when combining the laser array light source and a fly eye lens, and the number 
of partitions of a fly eye lens chooses numbers other than the divisor of the number of 
laser arrays. 

[0004] However, when numbers other than the divisor of the number of laser arrays were 
chosen as the number of partitions of a fly eye lens, depending on the number of laser 
arrays, it may become a large number, and there was fault that the degree of freedom of a 
design became low. That is, if equalization of an illuminance can be performed as the 
number of partitions of a fly eye lens in the number of partitions used as the divisor of the 
number of laser arrays when combining the laser array light source, a fly eye lens, etc., 
the degree of freedom of a design of a laser illumination- light study system can be made 
high. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the 
above-mentioned situation, and in the laser illumination -light study system which 
combined the laser array light source, a fly eye lens, etc., conventionally, when the 
number of partitions of the fly eye lens for which illuminance equalization was difficult is 
a divisor of the number of laser arrays, it aims at raising the illuminance homogeneity in 
the irradiated section. 

[0006] Invention concerning claims 1, 2, and 3 has the laser array light source and a fly 
eye lens, and conventionally, also when it is the divisor of the number of laser arrays 
which the number of partitions of the fly eye lens for which illuminance equalization was 
difficult has turned on, it aims more detailed at offering the laser illumination -light study 
system which can raise the illuminance homogeneity in the irradiated section. Moreover, 
invention concerning claim 4 has the semiconductor laser array light source and a fly eye 
lens, and conventionally, also when illuminance equalization is the divisor of the number 
of laser arrays which the number of partitions of the difficult fly eye lens has turned on, it 
aims at offering the laser illumination-light study system which can raise the illuminance 
homogeneity of the direction of a laser array in the irradiated section. 

[0007] Conventionally, also when the number of partitions of the fly eye lens for which 
illuminance equalization was difficult is a divisor of the number of laser arrays, invention 
which furthermore relates to claim 5 reduces the interference fringe which can raise the 
illuminance homogeneity of the direction of a laser array in the irradiated section, and 
originates in the flux of light of the array perpendicular direction of the laser array light 
source, and aims at offering the laser illumination-light study system which can raise the 
lighting engine performance to the irradiated section. Moreover, replace invention 
concerning claim 6 with a fly eye lens, and it uses a hologram component. Also when the 
number of partitions is a divisor of the number of laser arrays, the illuminance 
homogeneity of the direction of a laser array can be raised in the irradiated section. And 
the interference fringe resulting from the flux of light of the array perpendicular direction 
of the laser array light source is reduced, the lighting engine performance to the 
irradiated section is raised, and it aims at offering further the laser illumination- light 
study system which can attain the miniaturization of optical system. 

[0008] The illuminance of an illumination -light study system is uniform, and invention 
concerning claim 7 aims at offering an aligner with the good lighting engine performance 
to a reticle etc. Moreover, the illuminance of an illumination-light study system is 
uniform, and invention concerning claim 8 aims at offering laser-beam- machining 
equipment with high illuminance homogeneity, and the laser-beam-machining equipment 



which does not have an interference fringe further. Invention which furthermore relates 
to claim 9 has the uniform illuminance of an illumination-light study system, and aims to 
let the lighting engine performance on a space modulator (light valve) offer a good 
projection device and the projection device which an interference fringe does not generate 
further. Moreover, invention concerning claim 10 aims at offering the projection device 
which can attain the miniaturization of an illumination-light study system in addition to 
the purpose of claim 9. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a laser 
illumination-light study system according to claim 1 is characterized by the spatial 
phases of the profile of the array light by which the number of partitions of the laser 
array light source and the direction of a laser array of a fly eye lens is the laser 
illumination-light study system which consists of fly eye integrators which are the divisor 
of the number of laser arrays, and incidence is carried out at least to each array of said fly 
eye lens differing respectively. Moreover, a laser illumination-light study system 
according to claim 2 is a laser illumination-light study system which consists of the laser 
array light source arranged periodically and a fly eye lens integrator, and the laser array 
light source is equipped with the astigmatism LGT light -emitting part arranged 
periodically, and is characterized by being the divisor of the number of laser arrays which 
the number of partitions of the direction of a laser array of a fly eye lens makes turn on. 
moreover, a laser illumination-light study system according to claim 3 ■- the configuration 
of claims 1 or 2 - in addition, it is characterized by having the means to which only a 
predetermined distance carries out the variation rate of the laser array light by which is 
arranged between said laser array light sources and said fly eye lenses, and incidence is 
carried out for every array of this fly eye lens. 

[0010] A laser illumination-light study system according to claim 4 is characterized by 
having the means to which only a predetermined distance carries out the variation rate of 
the laser array light by which is arranged between the semiconductor laser array light 
source, a collimate lens array, the fly eye integrator that is the divisor of the number of 
laser arrays which the number of partitions of the direction of a laser array of a fly eye 
lens has turned on, and said collimate lens array and said fly eye lens, and incidence is 
carried out for every array of this fly eye lens. 

[0011] In the configuration of claims 1, 3, or 4, said fly eye integrator consists of a 
cylindrical-lens array and a cylinder lens for a laser illumination- light study system 
according to claim 5, and the flux of light of the rectangular direction is characterized by 
being equalized with the hologram component of the modulation pitch arranged between 
the light source and a fly eye integrator at a laser array. Moreover, in the configuration of 
claims 1, 3, or 4, a laser illumination-light study system according to claim 6 replaces said 
fly eye integrator with a fly eye lens, and consists of hologram components of this function, 
and the flux of light of the rectangular direction is characterized by being equalized with 
the hologram component of the modulation pitch arranged between the light source and a 
fly eye integrator at a laser array. 

[0012] An aligner according to claim 7 is characterized by having the laser 
illumination-light study system and projection lens of any one publication of claim 1-6. 
Moreover, laser-beam-machining equipment according to claim 8 is characterized by the 
laser illumination-light study system of any one publication of claim 1-6, and having a 
lens. 

[0013] A projection device according to claim 9 is characterized by the laser 
illumination-light study system of any one publication of claim 1-6, the color composition 
means, the space modulator (light valve), and having a projector lens. Moreover, in 
addition to the configuration of claim 9, a projection device according to claim 10 is 
characterized by having arranged the fly eye integrator between a color composition 
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means and a space modulator. 1 
[0014] 

[Embodiment of the Invention] Hereafter, the configuration of the aligner using the laser 
illumination-light study system and it concerning this invention, laser-beam- machining 
equipment, and a projection device, actuation, and an operation are explained to a detail 
based on the example of illustration. 

[0015] (Example l) The example of invention concerning claim 1 is explained first. 
Drawing 1 is the outline flat-surface block diagram of a laser illumination- light study 
system showing one example of invention concerning claim 1. Two or more light-emitting 
parts serve as the laser array light source 10 arranged in the shape of an array from the 
1st fly eye lens 13, the 2nd fly eye lens 14, and a condensing lens 15, and this laser 
illumination-light study system consists of fly eye integrators whose numbers of 
partitions of the direction of a laser array of the fly eye lenses 13 and 14 are a divisor of 
the number of laser arrays, and illuminates the irradiated section 16 for two or more 
laser beams oscillated from the laser array light source 10 through the fly eye integrators 
13-15. This irradiated section 16 is a part by which the equalized flux of light is irradiated, 
and a space optical modulator (the so-called light valve) corresponds [ the mask for 
exposure (reticle) ] to this irradiated section with a projection device in an aligner. 
[0016] The laser oscillation sections (light-emitting part), such as semiconductor laser, 
can use suitably for the laser array light source 10 a thing of a type, laser of a stripe mold, 
etc. which were arranged in the shape of an array. The 1st fly eye lens 13 and the 2nd fly 
eye lens 14 which constitute a fly eye integrator serve to come to arrange [ work ] the 
spherical surface and a cylindrical lens in the shape of an array in the direction and this 
direction of a laser array, and to consist [ work ] of a cylindricaHens array, for example, 
for the 1st fly eye lens 13 to divide [ work ] incoming beams into the flux of light of the 
number of lens arrays, and to make each lens of the 2nd fly eye lens 14 condense. The 2nd 
fly eye lens 14 makes the image which condensed by the 1st fly eye lens refracted, and 
serves to collect the flux of lights on the irradiated section 16 as much as possible. 
[0017] The condensing lens 15 arranged on the outgoing radiation side optical path of the 
2nd fly eye lens 14 of a fly eye integrator consists of a cylindrical lens. This condensing 
lens 15 It is what is prepared in order to illuminate more the irradiated section 16 
allotted to the position to homogeneity. Use effectiveness of light can be made high, and 
illuminance nonuniformity is lost, and it enables it to raise homogeneity by condensing 
the outgoing radiation light from the 2nd fly eye lens 14 in the irradiated section 16. 
Namely, although the optical reinforcement of the direction of a lens array is equalized by 
the 1st and 2nd fly eye lens 13 and 14 Although illuminance nonuniformity may arise 
depending on how with which the array light in the irradiated section 16 laps while the 
array light which does not illuminate the irradiated section 16 arises, when there is no 
condensing lens 15 In this example with a condensing lens (cylindrical lens) 15 
Homogeneity lighting in the irradiated section 16 is realized by setting up so that the flux 
of light of the direction of a lens array of the 1st and 2nd fly eye lens 13 and 14 (the 
direction of a laser array) may be condensed in the irradiated section 16. 
[0018] In this example, the number of partitions of the direction of a laser array of the fly 
eye lenses 13 and 14 which constitute the above-mentioned fly eye integrator is a divisor 
of the number of arrays of the laser oscillation section (light-emitting part) of the laser 
array light source 10. In the example of drawing 1 , the number of partitions of the 
direction of a laser array of 16 and the fly eye lenses 13 and 14 is set to 4 for the number 
of laser arrays. In addition, this may be an example, and other combination is sufficient 
as it as long as the relation of a divisor is realized. Moreover, in this example, it is 
characterized by the spatial phases of the profile of the laser array light by which 
incidence is carried out to each array (each lens section) of the fly eye lenses 13 and 14 
differing respectively. 



[0019] Here, arrangement of each light-emitting part of the laser array light source 10 
and the relation of the fly eye lenses 13 and 14 are explained using drawing 3 . Drawing 3 
shows the profile of the laser array light by which incidence is carried out to the 1st fly 
eye lens 13 of the laser illumination-light study system shown in drawing 1 . Four 
diameters of a beam are periodically arranged at a time by P by the Gaussian profile, a 
clearance has only P and, as for the laser beam from each light- emitting part of the laser 
array light source 10, the following four are arranged. If another expression is carried out, 
there will be four laser profiles in the period of 5P. Therefore, the die length of each array 
(each lens section) of the 1st fly eye lens 13 is set to 19P/4. By such configuration, as for 
the profile of the laser beam which carries out incidence to the 1st fly eye lens 13, a phase 
will shift every [ 4 / P/]. Since the 1st fly eye lens 13 and the irradiated section 16 have a 
conjugate relation, a phase shifts every [ 4 / P/] and a Gaussian profile array is added also 
for the irradiated section 16. The intensity distribution of the laser array light (arrays 
1-4) which passed each array (each lens section) by which the fly eye lens was 
quadrisected, and the intensity distribution added on the irradiated section 16 become 
like drawing 6 , and the lighting reinforcement on the irradiated section 16 is equalized. 
[0020] (Example 2) The example of invention which relates to claim 2 next is explained. 
Drawing 2 is the outline flat-surface block diagram of a laser illumination-light study 
system showing one example of invention concerning claim 2. This laser 
illumination-light study system serves as the laser array light source 11 by which two or 
more Ught-emitting parts were arranged in the shape of an array from the 1st fly eye lens 
13, the 2nd fly eye lens 14, and a condensing lens 15. However, although it differs and all 
spacing with contiguity laser of an example 1 is the same, the laser array light source 11 
is driven as there is a light -emitting part which is not made to turn on periodically. That 
is, the laser array light source 11 is equipped with the astigmatism LGT light- emitting 
part arranged periodically. In drawing 2 , one light- emitting part lie in it is used as the 
astigmatism LGT as an example by making five light-emitting parts 11a* lie of the laser 
array light source 11 into a lot. The fly eye lenses 13 and 14 are constituted so that it may 
become the divisor of the number of laser arrays which the number of partitions of the 
direction of a laser array makes turn on, and they illuminate the irradiated section 16 for 
two or more laser beams oscillated from the laser array light source 11 through the fly eye 
integrators 13-15. This irradiated section 16 is a part by which the equalized flux of light 
is irradiated, and a space optical modulator (the so-called light valve) corresponds [ the 
mask for exposure (reticle) ] to this irradiated section with a projection device in an 
aligner. The laser oscillation sections (light-emitting part), such as laser, can use suitably 
for the laser array light source 11 a thing of a type, laser of a stripe mold, etc. which were 
arranged in the shape of an array. Since work of a fly eye integrator is as the example 1 
having explained, it omits explanation. 

[0021] In this example, four diameters of a beam are periodically arranged at a time by P 
by the Gaussian profile, a clearance has only P and, as for the laser beam which the laser 
array light source 11 made turn on, the following four are arranged. If another expression 
is carried out, there will be four laser profiles in the period of 5P. Therefore, as shown in 
drawing 3 , the die length of each array (each lens section) of the 1st fly eye lens 13 is set 
to 19P/4. By such configuration, as for the profile of the laser beam which carries out 
incidence to the 1st fly eye lens 13, a phase will shift every [ 4 / P/]. Since the 1st fly eye 
lens 13 and the irradiated section 16 have a conjugate relation, a phase shifts every [ 4 / 
P/] and a Gaussian profile array is added also for the irradiated section 16. The intensity 
distribution of the laser array light (arrays 1-4) which passed each array (each lens 
section) by which the fly eye lens was quadrisected, and the intensity distribution added 
on the irradiated section 16 become like drawing 6 , and the lighting reinforcement on the 
irradiated section 16 is equalized. 

[0022] (Example 3) The example of invention which relates to claim 3 next is explained. 





Drawing 4 is the outline flat-surface block diagram of a laser illumination-light study 
system showing the 1st example of invention concerning claim 3. This laser 
illumination -light study system consists of the laser array light source 11, two or more 
parallel plates 12a, 12c, and 12d, and fly eye integrators 13, 14, and 15, and 16 shows the 
irradiated section. That is, in addition to the configuration of drawing 1 , the 
configuration shown in drawing 4 arranges two or more parallel plates 12a, 12c, and 12d 
which consist of a transparence member between the laser array light source 11 and the 
fly eye integrators 13, 14, and 15, and constitutes the means to which only a 
predetermined distance carries out the variation rate of the laser array light by which 
incidence is carried out for every array of the fly eye lenses 13 and 14 with two or more 
parallel plates 12a, 12c, and 12d. In addition, the configuration and function (actuation) 
of the fly eye integrators 13, 14, and 15 are the same as that of an example 1. 
[0023] In this example, the number of partitions of the direction of a laser array of 16 
pieces and the 1st and 2nd fly eye lenses 13 and 14 is set to 4 for the number of laser 
arrays of the laser array light source 11 like an example 1 ( drawing 1 ) for explanation of 
operation. If constituted from a usual fly eye integrator, incidence of the four laser array 
light of a profile (intensity distribution) as shown in drawing 5 will be carried out to one 
array (lens section) of the 1st fly eye lens 13. Since incidence of the light of the same 
profile as drawing 5 is carried out to all the arrays (lens section) of the 1st fly eye lens 13, 
in the irradiated section 16, four profiles of drawing 5 will be in phase, and will be 
integrated, and illuminance nonuniformity occurs. 

[0024] So, in this example, as shown in drawing 4 , two or more parallel plates 12a, 12c, 
and 12d have been arranged between the laser array light source 11 and the 1st fly eye 
lens 13, and the means to which only a predetermined distance carries out the variation 
rate of the laser array light by which incidence is carried out for every array of the fly eye 
lens 13 is established. It shall be arranged with each parallel plates 12a and 12c which 
constitute this displacement means, and a predetermined tilt angle, and shall have 12d of 
predetermined thickness, for example, the variation rate of the light by the parallel plates 
12a, 12c, and 12d since the number of partitions of the fly eye lens 13 is 4 when one beam 
diameter P of laser array light sets to 1mm an amount 1 / 4=0.25[" it considers as 
every [ mm] ]. As an example, the parallel plates 12a, 12c, and 12d of a tilt angle as 
shown in the following table 1, and thickness are arranged. However, the parallel plates 
[ 12a 12c, and 12d ] refractive index was set to 1.52. 



[0026] In addition, although the amount of displacement is decided in Table 1 by parallel 
plates [ 12a 12c, and 12d ] the inclination direction and thickness, as shown in the 
following table 2, parallel plates [ 12a 12c, and 12d ] thickness may be made the same, 
and a tilt angle may be changed respectively. 



[0025] 
[Table 



1] 



[0027] 
[Table 2] 



[0028] If the variation rate of the optical path of laser array light is carried out and the 
irradiated section 16 is illuminated with the fly eye integrators 13, 14, and 15 using the 



parallel plates 12a, 12c, and 12d of the tilt angle shown in Table 1 or 2, and thickness, 
intensity distribution like drawing 6 will be acquired. That is, since the incident light 
profile to each array (each lens section) of the 1st fly eye lens 13 serves as intensity 
distribution from which the phase as shown in the array 1 of drawing 6 - an array 4 
shifted, an illuminance will be equalized if integrated in the irradiated section 16. 
However, since there is the periphery of the compounded light if no is uniform, 
homogeneity is securable by designing so that the field shown by the arrow head of 
drawing 6 may serve as the irradiated section. 

[0029] Next, drawing 7 is the outline flat-surface block diagram of a laser 
illumination-light study system showing the 2nd example of invention concerning claim 3. 
This laser illumination-light study system consists of the laser array light source 11, two 
or more hologram components 41a, 41c, and 41d, and fly eye integrators 13, 14, and 15, 
and 16 shows the irradiated section. That is, the configuration shown in drawing 7 
constitutes the means to which only a predetermined distance carries out the variation 
rate of the laser array light by which arranges two or more hologram components 41a, 41c, 
and 4 Id, and incidence is carried out instead of [ parallel / monotonous ] the configuration 
of drawing 4 for every array of the fly eye lenses 13 and 14 with two or more hologram 
components 41a, 41c, and 4 Id between the laser array light source 11 and the fly eye 
integrators 13, 14, and 15. In addition, other configurations are the same as that of 
drawing 4 . 

[0030] The hologram components 41a, 41c, and 41d are the configurations of making the 
light which produced the relief mold hologram, for example on the transparent parallel 
monotonous front reverse side, and was diffracted on the side front diffracting again by 
the hologram on a background. Moreover, it is made for hologram components [41a 41c, 
and 4 Id ] an incident light shaft and an outgoing radiation optical axis to become parallel, 
and the amount of displacement presupposes that it is the same as the value shown in the 
1st example. The configuration of this 2nd example also becomes like drawing 6 in the 
illumination distribution in the irradiated section 16, and an illuminance is equalized. 
Although the hologram is installed in the front flesh side, even if the hologram 
components 41a, 41c, and 41d do not make parallel an incident light shaft and an 
outgoing radiation optical axis by this example, the effectiveness of this invention is 
acquired. Therefore, a hologram component may produce a hologram to either among 
front flesh sides. 

[0031] (Example 4) The example of invention which relates to claim 4 next is explained. 
Drawing 8 is the outline flat-surface block diagram of a laser illumination -light study 
system showing one example of invention concerning claim 4. This laser 
illumination-light study system consists of a means 12 to which the variation rate only of 
the predetermined distance is carried out, and fly eye integrators 13, 14, and 15 in the 
laser array light by which incidence is carried out to the laser array light source 51 (for 
example, semiconductor laser array light source) by which the laser light- emitting part 
was arranged in the shape of an array, and the collimate lens array 52 for every array of a 
fly eye lens, and 16 is the irradiated section. 

[0032] The configuration and function (actuation) of the fly eye integrators 13, 14, and 15 
are the same as that of an example 1. Although the displacement means 12 is illustrating 
the case where two or more parallel plates 12a, 12c, and 12d are used like the 1st 
example of an example 3 as an example, it may be a displacement means using two or 
more of the same hologram components as the 2nd example of an example 3. Each laser 
beam by which outgoing radiation is carried out from the laser array light source 51 is 
emitted [ full width ] by the about 10-30-degree angle of divergence. It functions as the 
collimate lens array 52 making these emission beams form into the parallel flux of light. 
That is, the lens is arrayized in the same pitch as the array pitch of the light-emitting 
part of the laser array light source 51, and the collimate lens array 52 collimates the laser 




beam emitted from each light -emitting part of the laser array light source 51 with the 
lens which corresponds respectively, and is made to form into the parallel flux of light. As 
for the laser beam formed into the parallel flux of light by the collimate lens array 52, the 
variation rate only of the distance predetermined in a predetermined beam is carried out 
by the displacement means 12. 

[0033] Temporarily, when the number of partitions to which the number of arrays of the 
laser array light source 51 met in the direction of a light source array of the 1st and 2nd 
fly eye lenses 13 and 14 by 16 is 4, incidence of drawing 5 and the array light of four same 
Gaussian profiles is carried out to each array of the 1st fly eye lens 13. therefore, the 
variation rate at this time - the variation rate by the means 12 (for example, two or more 
parallel plates 12a, 12c, and 12d) an amount, as it becomes as it is shown in 
above-mentioned Table 1 or 2 and the example 3 described Since the incident light profile 
to each array (each lens section) of the 1st fly eye lens 13 serves as intensity distribution 
from which the phase as shown in the array 1 of drawing 6 - an array 4 shifted, an 
illuminance will be equalized if integrated in the irradiated section 16. Thus, equalization 
of the illuminance on the irradiated section 16 is possible also on the conditions that the 
number of partitions of the fly eye lenses 13 and 14 is a divisor of the number of arrays of 
the light source, by using the collimate lens array 52 and the displacement means 12 for 
the light source 51 also as a laser array. 

[0034] (Example 5) The example of invention which relates to claim 5 next is explained. 
Drawing 9 is drawing showing one example of invention concerning claim 5, (a) is the 
outline flat-surface block diagram of a laser illumination-Ught study system, and (b) is the 
outline side-face block diagram of a laser illumination -light study system. This laser 
illumination-light study system consists of the laser array light source 51 (for example, 
semiconductor laser array light source) by which the laser light- emitting part was 
arranged in the shape of an array, the collimate lens array 52, a means 12 to which only a 
predetermined distance carries out the variation rate of the laser array light, a hologram 
component 61 which makes a laser array equalize the flux of light of the rectangular 
direction, and fly eye integrators 63, 64, and 65, and 16 is the irradiated section. In 
addition, although there is a collimate lens array 52 in drawing 9 (a) and (b), if the angle 
of divergence of the light source is small, it is not necessarily required. Moreover, 
although the displacement means 12 is illustrating the case where two or more of the 
same parallel plates 12a, 12c, and 12d as the 1st example of an example 3 are used as an 
example, it can also use the same hologram component as the 2nd example of an example 
3. 

[0035] The fly eye integrator of this example consists of fly eye lenses 63 and 64 and a 
condensing lens 65, and consists of cylindricaHens systems like the example 1, and its 
same is said of a function. That is, the 1st and 2nd fly eye lenses 63 and 64 are 
cylindrical-lens arrays, and a condensing lens 65 is a cylindrical lens. And the flux of light 
parallel in the space of drawing 9 (a) is equalized with a fly eye integrator, and 
homogeneity lighting of the irradiated section 16 is carried out. The actuation in the 
space of drawing 9 (a) is the same as the actuation stated in the example 4, the variation 
rate of the laser array light by which incidence is carried out to the 1st fly eye lens 63 is 
carried out only for a predetermined distance by the displacement means 12, and since 
the phase of the profile irradiated by the irradiated section 16 shifts suitably, an 
illuminance is equalized. 

[0036] Next, the hologram component 61 which makes a laser array equalize the flux of 
light of the rectangular direction is described. The hologram component 61 is constituted 
by a transparency mold amplitude grating, a transparency mold phase grating, or the 
transparency mold blaze grid, and an interference fringe can be burned on a photoresist, 
respectively, or it can be produced by carrying out carrying out the marked line of the slot 
to substrate front faces, such as a glass plate, with a diamond cutter mechanically etc. 



This hologram component 61 has the work to which the intensity distribution of only an 
one direction (the pitch direction of a grid slot) are transformed in a grid among the laser 
beam bundles emitted from the laser array light source 51. In this example, the direction 
of a grid of the hologram component 61 is parallel to the space of drawing 9 (a), and since 
grid pitches differ in the hologram component side, it functions as making a laser array 
equalize the flux of light of the rectangular direction. The modulation pitch of this 
hologram component 61 is realized in a grid pitch as shown in drawing 10 as an example. 
If incidence of the laser beam of a Gaussian profile is carried out to such a modulation 
pitch, the circumference of breadth and a beam will be compressed and near the core of 
the flux of light will become equalization reinforcement. In drawing 9 (b), the beam of 
light with the powerful reinforcement of the flux of light narrows and expresses spacing, 
the direction of the beam of light of the direction which intersects perpendicularly with 
the laser array of the laser array light source 51 by the hologram component 61 changes, 
and a uniform illuminance is obtained in the irradiated section 16. In addition, like 
drawing 9 (b), since it consists of cylindrical- lens systems, the fly eye integrators 63, 64, 
and 65 do not have a mere refraction operation of the direction which does not pass 
monotonously but intersects perpendicularly with the laser array of the laser array light 
source 51, when a fly eye integrator is seen from the side-face side of an illumination-light 
study system. 

[0037] In the process of illuminance equalization of the flux of light of the rectangular 
direction to the laser array by the hologram component 61, also when it is said that the 
flux of light is divided using the fly eye integrators 63, 64, and 65, and it piles up in the 
irradiated section 16, interference fringe generating does not take place. That is, in order 
to change the consistency (illuminance) of the flux of light continuously by the hologram 
component 61, an interference fringe does not come out. For this reason, the illuminance 
homogeneity of the irradiated section 16 becomes good. In addition, in drawing 9 (a), 
although it is the optical system using the fly eye integrators 63, 64, and 65, since the 
light piled up in the irradiated section 16 is the light which carried out outgoing radiation 
from the separate optical resonance section (laser light- emitting part) of the laser array 
light source 51, it does not interfere in them. 

[0038] (Example 6) The example of invention which relates to claim 6 next is explained. 
Drawing 11 is drawing showing the example of invention concerning claim 6, (a) is the 
outline flat-surface block diagram of a laser illumination -light study system, and (b) is the 
outline side-face block diagram of a laser illumination-light study system. This laser 
illumination-light study system consists of the laser array light source 51 (for example, 
semiconductor laser array light source) by which the laser light-emitting part was 
arranged in the shape of an array, the collimate lens array 52, a means 12 to which only a 
predetermined distance carries out the variation rate of the laser array light, a hologram 
component 61 which makes a laser array equalize the flux of light of the rectangular 
direction, and a hologram component 62 which has a fly eye integrator function, and 16 is 
the irradiated section. 

[0039] The laser illumination- light study system of this example is replaced with the fly 
eye integrator (a fly eye lens and condensing lens) of the laser illumination -light study 
system of a configuration of having been shown in drawing 9 , and using the hologram 
component 62 with the same function as this fly eye integrator, since the configuration of 
the other laser array light sources 51, the collimate lens array 52, the displacement 
means 12, and the hologram component 61 and actuation are the same as that of an 
example 5, these explanation is omitted. 

[0040] Since the hologram component 62 as a fly eye integrator has the same function as 
the fly eye lens system shown in drawing 9 (a), if it shall quadrisect and use in the 
direction of an array to the laser array light source 51 which has 16 light-emitting parts 
as shown in drawing 11 (a) for example, it will deviate and the diffracted light from each 



field will be expanded so that the whole surface of the irradiated section 16 may be 
illuminated (it reduces depending on the case). Moreover, if compared with a fly eye lens 
system as shown in drawing 9 , fly eye lens spacing (spacing from the 1st fly eye lens 63 
to the 2nd fly eye lens 64) can be contracted at least. For this reason, optical system can 
be made small. 

[0041] (Example 7) The example of invention which relates to claim 7 next is explained. 
Drawing 12 is the outline block diagram of the aligner in which one example of invention 
concerning claim 7 is shown, and, as for the laser illumination-light study system for 
which the sign 100 in drawing used the laser array light source (or semiconductor laser 
array light source) for, and 101 used the configuration of any one publication among 
examples 1-6 (claim 1 * claim 6), the reticle whose 102 is the irradiated section, and 103, a 
projection lens and 104 are substrate stages. 

[0042] In the aligner of this example, the laser array light from the laser array light 
source 100 serves as a homogeneous radiation illuminance on the reticle 102 which is the 
irradiated section by the laser illumination- light study system 101 which used the 
configuration of any one publication among examples 1"6 (claim 1 - claim 6). It is the 
thing of the mask for exposure used in order that a reticle 102 may expose a circuit 
pattern on a wafer at the manufacture process of a semiconductor device, and the pattern 
of a reticle 102 is exposed by the wafer placed on the substrate stage 104 with the 
projection lens 103. Moreover, an exposure location is adjusted on the substrate stage 104, 
and the location of a request of a wafer is exposed. 

[0043] in addition, when the laser illumination light study system of a configuration of 
having explained by any one of examples 1-4 (claims 1-4) is used as a laser 
illumination-light study system 101 When the laser illumination-light study system 
which homogeneity lighting is possible on a reticle side, and was explained in the 
examples 5 and 6 (claims 5 and 6) is used Since the flux of light of the array rectangular 
cross direction of the laser array light source 100 is made to equalize with the hologram 
component of a modulation pitch, it can expose with the homogeneity lighting which is 
not that of an interference fringe on a reticle side. Therefore, an aligner with it is 
realizable. [ the good lighting engine performance and ] [ highly efficient ] 
[0044] (Example 8) The example of invention which relates to claim 8 next is explained. 
Drawing 13 is the outline block diagram of the laser- be am -machining equipment in which 
one example of invention concerning claim 8 is shown, and, as for the laser 
illumination-light study system for which the sign 100 in drawing used the laser array 
light source (or semiconductor laser array light source) for, and 101 used the 
configuration of any one publication among examples 16 (claim 1 - claim 6), and 105, a 
lens and 106 are work pieces. 

[0045] With the laser-beam- machining equipment of this example, it changes into a 
homogeneity beam by the laser illumination- light study system of any one publication of 
the laser beam from the laser array light source 100 among examples 1*6 (claim 1 - claim 
6), and a work piece 106 contracts, or expands and irradiates with a lens 105. At a 
condensing spot, surface treatment and cutting processing of a work piece 106 can be 
performed. Moreover, in the arrangement which transposes a lens 105 to a projection lens, 
or uses the irradiated section as a direct work piece, since homogeneity lighting can be 
carried out over the large range of a work piece 106, it can use also as laser annealing. 
[0046] in addition, when the laser illumination -light study system of a configuration of 
having explained by any one of examples 1*4 (claims 1"4) is used as a laser 
illumination-light study system 101 When the laser illumination-light study system 
which could carry out homogeneity lighting on the work piece, and was explained in the 
examples 5 and 6 (claims 5 and 6) is used, in order to make the flux of light of the array 
rectangular cross direction of the laser array light source 100 equalize with the hologram 
component of a modulation pitch, an interference fringe does not occur on a work piece. 



For this reason, good laser beam machining and laser annealing can be performed. 
[0047] (Example 9) The example of invention which relates to claim 9 next is explained. 
Drawing 14 is the outline block diagram of the projection device in which one example of 
invention concerning claim 9 is shown. The projection device of this example consists of 
the laser array light sources lOOr, lOOg, and 100b, the laser illumination-light study 
systems llOr, HOg, and 110b which used the configuration of any one publication among 
examples 1-6 (claim 1 - claim 6), a color composition means 113, a space modulator (light 
valve) 114, and a projector lens 115. Moreover, although a sign 116 is a field lens, and it is 
used in order to put the image light from a light valve 114 into a projector lens pupil 
efficiently, it is not necessarily required. In addition, a dichroic prism and a dichroic 
mirror can be used as a color composition means 113. 

[0048] The laser illumination-light study systems llOr, HOg, and 110b are constituted 
from this example by the hologram components lllr, lllg, and 111b and the fly eye 
integrators 112r, 112g, and 112b. That is, in this example, the intensity distribution of the 
array rectangular cross direction of the laser array light sources lOOr, lOOg, and 100b are 
changed with the hologram components lllr, lllg, and 111b of a modulation pitch which 
was stated in the example 5 (or example 6), and illuminance equalization of the direction 
of an array is carried out with the fly eye integrators (hologram component with the 
function of a fly eye lens, a condensing lens, or a fly eye integrator) 112r, 112g, and 112b. 
If these laser illumination-light study systems llOr, HOg, and 110b are used, an 
interference fringe will not occur with the 114th page of the light valve which is the 
irradiated section. Moreover, a collimate lens array may be used between the light 
sources lOOr, lOOg, and 100b and the hologram components lllr, lllg, and 111b. 
Moreover, the hologram components lllr, lllg, and 111b may not be used, but the 
direction of an array and the array rectangular cross direction of the laser array light 
sources lOOr, lOOg, and 100b may be made to equalize with the fly eye integrators 112r, 
112g, and 112b. 

[0049] Incidence of the flux of light from the laser illumination-light study systems llOr, 
HOg, and 110b is carried out to the color composition means 113, and the laser beam of 
three colors of red (R), green (G), and blue (B) is compounded with the color composition 
means 113. The image by which the light valve 114 was illuminated with a synthetic light 
of these three colors, and the space modulation was carried out by the RAIDO bulb 114 is 
projected on a screen (illustration is omitted) with a projector lens 115. A liquid crystal 
device can be used as a light valve 114. Moreover, using the light valve of a reflective mold, 
although the light valve of a transparency mold is illustrated in drawing 14 , the 
illumination light and incident light may be constituted so that it may branch by the 
polarization beam splitter. 

[0050] Moreover, although the light valve 114 of the veneer is used in this example, you 
may make it use three light valves. Although not illustrated, in the case of 3 plate type, a 
light valve is arranged in the irradiated section of the one laser array light source and 
laser illumination-light study system, the image light from three light valves is 
compounded with a color composition means (for example, dichroic prism), and it is made 
to project on a screen with a projector lens. 

[0051] In the projection device of this example, since the light source is the laser array 
light source, even if each laser power is small, it is made to high power by making 
[ many ] the number of arrays. Moreover, since the homogeneity lighting with which an 
interference fringe does not occur on a light valve 114 can do the flux of light of the laser 
array rectangular cross direction of the laser array light source like this example when 
transforming intensity distribution with the hologram components lllr, lllg, and 111b of 
a modulation pitch, a projection device with display quality it is bright and high is 
realizable. 

[0052] (Example 10) The example of invention which relates to claim 10 next is explained. 



Drawing 15 is the outline block diagram of the projection device in which one example of 
invention concerning claim 10 is shown. The projection device of this example consists of 
the laser array light sources lOOr, lOOg, and 100b, the laser illumination -light study 
system (the hologram components lllr, lllg, and 111b, fly eye integrator 112) which used 
the configuration of any one publication among examples 1-6 (claim 1 - claim 6), a color 
composition means 113, a light valve 114, and a projector lens 115. Moreover, although a 
sign 116 is a field lens, and it is used in order to put the image light from a light valve 114 
into a projector lens pupil efficiently, it is not necessarily required. In addition, a dichroic 
prism and a dichroic mirror can be used as a color composition means 113. 
[0053] although a laser illumination-light study system consists of three hologram 
components lllr, lllg, and 111b and one fly eye integrator (for example, hologram 
component which has the function of a fly eye lens system or a fly eye lens system) 112 in 
this example - the fly eye integrator 112 - the color composition means 113 - red (R) - 
green it arranges to the optical path after compounding the laser beam of (G) and three 
blue (B) colors. By the configuration of this example, since 1 set is sufficient for the fly eye 
integrator 112, the components mark of equipment can be reduced, and equipment can 
also be made small. 

[0054] In the projection device of this example, since the light source is the laser array 
light source, even if each laser power is small, it is made to high power by making 
[ many ] the number of arrays. Moreover, since the homogeneity lighting with which an 
interference fringe does not occur on a light valve can do the flux of light of the laser 
array rectangular cross direction of the laser array light source like this example when 
transforming intensity distribution with the hologram components lllr, lllg, and 111b of 
a modulation pitch, a projection device with display quality it is bright and high is 
realizable. Furthermore, in this example, since the fly eye integrator 112 was made to 
communalize, components mark decrease and low cost can realize a small projection 
device. 
[0055] 

[Effect of the Invention] As explained above, by the laser illumination-light study system 
according to claim 1 It is the laser illumination-light study system which consists of fly 
eye integrators whose numbers of partitions of the laser array light source and the 
direction of a laser array of a fly eye lens are a divisor of the number of laser arrays at 
least. Since it is characterized by the spatial phases of the profile of the array light by 
which incidence is carried out to each array of said fly eye lens differing respectively By 
making periodic structure of a laser array, and magnitude of a fly eye lens into 
predetermined conditions, the number of partitions of a fly eye lens can attain 
equalization of the illuminance in the irradiated section also on condition that the divisor 
of the number of arrays of laser array light. 

[0056] It is the laser illumination-light study system which consists of laser 
illumination-light study systems according to claim 2 with the laser array light source 
arranged periodically and a fly eye lens integrator. The laser array light source By being 
the divisor of the number of laser arrays which is equipped with the astigmatism LGT 
light-emitting part arranged periodically, and the number of partitions of the direction of 
a laser array of a fly eye lens makes turn on The number of partitions of a fly eye lens can 
attain equalization of the illuminance in the irradiated section also on condition that the 
divisor of the number of arrays of laser array light. 

[0057] By the laser illumination-light study system according to claim 3, it adds to the 
configuration of claims 1 or 2. Since it is characterized by having the means to which only 
a predetermined distance carries out the variation rate of the laser array light by which is 
arranged between said laser array light sources and said fly eye lenses, and incidence is 
carried out for every array of this fly eye lens By carrying out the variation rate of the 
laser array light by which incidence is carried out to a fly eye lens with a displacement 



means, the number of partitions of a fly eye lens can attain equalization of the 
illuminance in the irradiated section also on condition that the divisor of the number of 
arrays of laser array light. 

[0058] By the laser illumination -light study system according to claim 4, the laser array 
light source and a collimate lens array, The fly eye integrator which is the divisor of the 
number of laser arrays which the number of partitions of the direction of a laser array of 
a fly eye lens has turned on, Since it is characterized by having the means to which only a 
predetermined distance carries out the variation rate of the laser array light by which is 
arranged between said collimate lens arrays and said fly eye lenses, and incidence is 
carried out for every array of this fly eye lens By carrying out the variation rate of the 
laser array light by which incidence is carried out to a fly eye lens with a displacement 
means, the number of partitions of a fly eye lens can attain equalization of the 
illuminance in the irradiated section also on condition that the divisor of the number of 
arrays of laser array light, using a laser array. 

[0059] By the laser illumination light study system according to claim 5, it sets in the 
configuration of claims 1, 3, or 4. Said fly eye integrator consists of a cylindrical-lens 
array and a cylinder lens. To a laser array the flux of light of the rectangular direction 
Since it is characterized by being equalized with the hologram component of the 
modulation pitch arranged between the light source and a fly eye integrator By carrying 
out a variation rate, the laser array light by which incidence is carried out to a fly eye 
lens In order that equalization can do the illuminance of the flux of light component of the 
direction of a laser array, illumination distribution may be perpendicularly changed into a 
laser array with the hologram component of a modulation pitch and the number of 
partitions of a fly eye lens may attain equalization also on condition that the divisor of the 
number of arrays of laser array light, An interference fringe does not come out in the 
irradiated section, but good lighting is attained. 

[0060] By the laser illumination- light study system according to claim 6, it sets in the 
configuration of claims 1, 3, or 4. Said fly eye integrator It replaces with a fly eye lens and 
consists of hologram components of this function. To a laser array the flux of light of the 
rectangular direction Since it is characterized by being equalized with the hologram 
component of the modulation pitch arranged between the light source and a fly eye 
integrator Since both components which measures illuminance equalization of the 
direction of a laser array and illuminance equalization of the array rectangular cross 
direction are constituted from a hologram component while the same effectiveness as 
claim 5 is acquired, it becomes possible to make an illumination -light study system small. 
[0061] In an aligner according to claim 7, since it is characterized by having the laser 
illumination-light study system and projection lens of any one publication of claim 1-6, 
the aligner in which lighting with the number of arrays of a fly eye integrator good also 
on condition that the divisor of the number of laser arrays is possible is realizable. 
[0062] With laser-beam-machining equipment according to claim 8, since it is 
characterized by the laser illumination -light study system of any one publication of claim 
1-6, and having a lens, the laser-beam-machining equipment in which lighting with the 
number of arrays of a fly eye integrator good also on condition that the divisor of the 
number of laser arrays is possible is realizable. 

[0063] In a projection device according to claim 9, since it is characterized by the laser 
illumination-light study system of any one publication of claim 16, the color composition 
means, the space modulator (light valve), and having a projector lens, lighting with the 
number of arrays of a fly eye integrator good also on condition that the divisor of the 
number of laser arrays is possible, and the high projection device of color purity can be 
realized. 

[0064] Since it is characterized by having arranged the fly eye integrator between a color 
composition means and a space modulator in a projection device according to claim 10 in 



addition to the configuration of claim 9 Lighting with the number of arrays of a fly eye 
integrator good also on condition that the divisor of the number of laser arrays is possible. 
Since the high projection device of color purity can be realized and one can be made to 
communalize a fly eye integrator to further two or more light sources, components mark 
can be reduced and a small projection device can be realized by low cost. 
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-f(CigS*[fiI©*^». *Ki77^r-f-f >y"^U- 

<fcsn*ci*i*«i-r4u-if«iwj6^», 

[«3}BH8 ] Mf*31 1-6 CDl^Tn^-o^c eatso 

if«M***4, ffimsaHSi. ss^u 

>x*«*ytc iiwair-sa^B. so 



^2 00 3-2 18017 
2 

IBS L C <b t T 4 SttKK. 
[0 0 0 1 ] 

[0 0 0 2 ] 

u—f isfcSMMra. u- if 
3ft4 D tftiTPtt^is^/c^, 

L r s&> 6 ^JiSr 4 & ^RSMB 4 C <b 

e>ti4o £tc «^««FHT8 -94 8 3 9#^«tcE 
tSO*ay^A*^-T?«, U-lftf-AO— aKy*tftKa 
«8Bt«*ai^to*r*j D , »t*8 < «JA4»fiR*H! 
^Itl^^ ±IB&«©flteRrfc=FWB^tt<a4*> 

[0 0 0 3 ] Jt«W/J«-C3eW*©iBC*U-1f* 
«RiUrU-1fTU-Y*iR (»cc*3»#u-ifr u>f* 
91) ^JWftstirfcO, ccDu-ifr u^TtMi^^-r 

4«Sft*i4r-ffcUA: U-1fMDJ36^»*1«fiJE , r4 C i# 

WfiBT*4. ^/c, u-ifr u-rjtiSi^^-r r J u> 

X*Jffl*^to-!*4»^, 7 7-/7^l/>XO»«a^l/ 

-if r u >r»©JKj»K^<D»*a^c ice j: ^xmm<D 

[0 0 0 4] U*Ltt*S6. 7^>fr-f U>X©^SI» 

-ifru-r»cci:-or«, ^iTO^tu^^ci 

t, u--tfru-f^<D^ < b^4»«(l^rMSo^-{k 
tfrstitf, u-ifjt8?a***©t9»f-oa*aE*iis< , r 

4Ci^r^4 0 
[0 0 0 5] 

«j»^u-ifru>f»©w»oi*tc, »M*fBUr©Jia 

[0 0 0 6 ] <fc»5»L<«, 2. 3CC^4lfe 

MS^- j fb^fflii-c*o/c^^^r'Yu>xcD^fi) 



(3) 

3 

%Z>mHt* *SK*U — tfT W7c^£?^y -f u> 

*ft * C £ **C * S U — !f JBBB*** ^rS«*T £ C £ £ 
[0 0 0 7 ] $ 6*CS»3»!5 CC«&»M63:. fit*, PIS 

B»3R56CCffiS»Wtt, y?ATAVlsXlttRZ.X*U 

£igft6c£#r#, *po, tfy iw#®£>yiw 
[0008] $mmi icmzftwte, mm^mmm 

jHW3^*©ji»JE*«iS-r % smscns h 30 

[0 0 0 9 ] 

ft, M#m 1 K«© !f«RW*^ft«. 4>fc < £ U 

-■tfy w#jK<h. 7 ^y^ u>xcDu-ifr 

ft ©#§4g*# u-ifru-f *4:?^-<y^ 40 

fu IB 7 ^ 4 T -Y U > XCD& T U -Y (C AS* 3 tl & T U A % 
£f £*><DT&& 0 *fc k »*3«2BB*80U--!fR«M* 

77>f7>f U>X©U-1fyU-Y 
C££#m£T£&©r&£ 0 Sfc, lft»B3Ett©U 50 
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4 

WE if r u ^jSiBJE^ 5 r >f u>X©|ffltcE 
BSJiK^-r r-r u>x©y w££ccA*f3*i£u 
— tf r u w **»f5e©BE«/cwafl![S #**at*-r & 

[0010] «f*«4Ett©U— ?fJSW***«, ^» 
tfcU—tfy W7c®£, 3 IM- h U>Xy £, 7 

u— tf r u -Y m<Dm$ce& h v ? A y -Y > ^ 9 u 
-#£, yy- hu>xyw tm^y^ATA 

U>X(DBBK:ES3 JlR? 5 y -f U >X(DT U CT £ 
CC A« 3 tl £ U — !f y U -f **»f 3EOE«^ 3 ^ 

[0011] »*3»5BB«©U-1f«aW*^»«. ft* 

ai, 3*/c«4co«fiRtc*jcir. s?iB^^^y>r-<> 
fyu->B2/y > f y^;uu>xy w>r <b^u 
u>x-c«^sn, u-ify u-rccia3s*ioi<wfe*», 

t- ^© * a y ^ a ^ri^->f 1 3 n^ci ^r^m £ -r 

mm\, 3*ytw4<D«R£cc*5i»*r:. mmy^j 
r^vf-^-^tJ, ^^^y^u>xtc«x.r|i3® 

r&jcD*m», *«£^^-fy>r^>^yu-^ora{cE 

£^^£-r^4>corab4 0 

[0012] n^R7RB4K(DI|^8B». n&R 1^6 

©i^rn^— otcgBtt©u-ifMW*^£v ssju> 

X4«iL/cC£*«Fa£TSfe©r*S- &tc, »5R^ 
8 IBiSO U — if flDX^KW: , 1 -6©l^W- 

[0013] 9 $m<D&mm.mz, m>m 1 - 6 

©c^-rn^— o«cEt8©u-1f«8M*9:*£. fe^fiS^ 

*8cDS*f^a«, is*ii9©^iscc»n^r, a^«^s 
LQffl£MWt<Dmtc y y j y a a >r # u - ^ ^ib^ l 

/cC£^#S*£-r^^CD-C*4 0 
[0014] 

[0015] (mmm i ) ^r. i 

-^jsct^^-t u-ifflP^^^ossEBS^B^HrA 
5 C cou-tfBfflB**»«, w»o«*»3&sru-<tt 
ccsB^'J^n/cu-ify u>r«i o£, 1177^7^ 

U>X1 3i^277^7^U>Xl 4R^^>f r >1f 




(4) 

5 

U>Xl 5a>6ft9 1/>X1 3, 1 

>fr^>ir^u-* 13-1 5^/M,r^M*t5i5i 6 

[0 0 1 6 ] U—tfT WiteiHl OttC^ ^m»\y-1f 10 

fmKu>X£ieauTfr£&<£>r, >; > f y # 

;H/>X71/-f^6^^ ^177Y7-(l/>X13« 

7-{7-fI/>Xl 4cDSU>XtCjg7fc£tf£{£&££-r 

Jfl2 :7^T-T U>Xl 4Umi yy-4 T4 U>X 20 

-f u > X 1 4 cd ffi»M3HS±K:EE $ titc a > U 
>Xl 5«WA«5/»; > Fy*7;UU>;#fr»6tt*K CO) 

^>f r >if u>xi 5«, HFfS(0(4atciBsnriiS» 
jg»f ap i 6*<toi^— k ngj-r & tc& ccr w £ ti r i > * 

K S2©77-f7'/U>Xl3, 14CcJ:oTU>X 

U>X1 5 3&iJHHr»»^CC», »flaWSPl 6*flS910tt<r> 

^ 3fc<DS& 0 ^/cCC J: ^ r B . MS A ^#£04 olffitt 

»;> F»;^;bU>X) 15&cJ;-?t> ari , S2077 
-<r -f u>xi 3, 1 4©u>X7u^ (u-ifr 

o3fc**tsit8«»i eccai^icfc^ccajje 40 

[0018] 3HB»«r« % -kia^-fr-f -f >f-^u 

U-tf7W»*l 6, 77>f7>fU>Xl 3, 14© 

-c^cfci^o */c % *H*60ijr«, 77>{7>fi/>xi 50 
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3, 1 4CD&71W (§U>XSfl) (CAStSn^U-lf 
7U«07 , O77^ ^©ffiMWttfittB#«. * Sft & c 

[0019] cct, U— tfT U"f3fciHl OCDSIStcSP 
CDIBgi^^^T >T U>X1 3, 1 4<DM%*m3%<$ 

A©aa*spr4ii"roja)Wffjtci5a3ti. pyemia 
*i*o"cyco4ffl* J i2Bsn-s, sijcD^srntf, 5 

P(DilSaco*"C4fiOU-lf^n^ r >f Jl/#*SC<!:fc: 
ffiotfl77-/7^l/>Xl 3 COST U -Y (S 
U>Xg|5) ©fi3ttl9P/4i«. C©<fc5ft«0c 
cc<£oT, mi vyJTJ u>xi 3KA*hr€>u-tf 
tEcd y a 7 r -Y ;u« P / 4 rofaffl^fn 4 c <fc oc tt 
4 e ^177>f7YP>Xl 3 £«JH*f«5 1 6«ft&<£> 
IJMRfc*4fctf>, WMWgPl 6-Ct>P/4-fo{lffiAJf 
nt^^7>7'd7r>f;l'7l/'{«$n^ a 

iil/cU- tfTU-<7c: (7l/-f 1-4) ©KS^Wi 
«BWW8B1 6±r»P»Snft:5fca»«ttia6©J:9CC3tc 

[0 0 2 0 ] ) ac«:»«3B2CC«*»?!!©* 

Ji««:oi»ritt9!r4. H2«l«*3S2«:«4»9i©— 

CCEWStlfcU— !fTU-Y^i®l it, ^I77^7>f 
U>X1 3£^2^^>Tr^U>Xl 4RO'n>f r >1f 
U>X1 Sfr^U&o tctcL, V-*fTl"<ym \ 1 

ssw«i£«»ttD. uwu-tfioiiimiw-j-^r 
ccjfgm&-r-s 0 r&tofe, u-tfru>r«i i«, 

«£ 0tU-f7U«Il 1 CD 5 fiCD^g(5 1 1 a- 
1 1 e^-liU, ^CD*CD 1 oCD^TtSP 1 1 e^P 
f ^JiltC^ ( 77-f7'/b>Xl3, 14B. 

KittScfc^cc^flESti-cfcO. u-ifru^«i l 

^6^^^/c^CDU-1ft^A4^^^r>('^>7 ? * 
13-1 5*^UT««Mi»l 6*«MHr*. 

c (ommu 1 6 »±^i — fb s titty&a&mM s n ^as?} 
««K-c«ffliH3iaE«« (Bfw^-r h^vu^) *jc<o* 

-Y^CD^CD^X h^-T^ffl©U-1ftt£*»jaK:ffll»4 

W i rgjiW L/cilO rab^cDriftH^^^sg-r 4 0 
[ o o 2 i ] &9mm~cte. \y-vru^^tmi i<d& 



7 

3 tc AW T 6 U - If *© 7* a 7 r « P / 4 T ofif B 
ma 1 6 BKSORfflct *fcab t ttRRHW 16rtP 
Dim-ZtlZo :7^T^U>X<D4#»3*iA:£TW 
4) OttK^&MRIfflU 6itft]|t$n/c8lSM 

[0 0 2 2 ] (H*fiW3) yctCiS^13K:«-5*?H©^ 
ttWcoi>rttWT5. H4ttM«qi3K:ffSftilBO)lt 

COU— !fJHI83e*3R», u-ifru^*»i 1 
SMf¥Sl2a, 12c, 12di, 77>f 
7^-/>fyu-^13 ( 14, 1 5«$tlt*J 

-rflwsra* Hiow^cjoAr, u-ifru^*Mi 1 

i77-f7>f>f>r^l/-^13 I 14, 1 5 ©Mica 
9WHJ»^6ttSfflRO¥tf 12a, 12c, 1 2 d 
^SSl, a»©W¥Sl2a, 12c, 12d"C7 

^y^u>xi3, i 4©7 u-f cri&cAftfStiSu 
4, 1 5<Dffij&Rvmm mm tmmmi traar* 

[0 0 2 3 ] *:SUfiWC6*. tt^KIB©/c«)tC U-1f T 

i/«n i©u-ifru-f»**Mi«ii (Eli) iia 
*«ci effl, wi, W27^-rr-fu>xi 3. i4co 

a a >f* y ^"c««-r 4 tm i ^ 5 r 4 u>x 1 

07?-f^ <3fiK*MS) CD4fHCDU-ifT U>f»AK 

ffn:?^y>fu>xi 3©£tg>tu^ (u 

[0 0 2 4] ^CC$^ffiMrtJ, BKtCTSTcfcSiCU 
— tfT U>f36iHl 1 £SU 77>(7^ U>X1 3<DHCC 
a»(Wtf¥fil2a, 12c, 12d*EBU 7 5 
-YT>f U>Xl 3©TU-f CT£CCA*fS*l£U — tfru 

CD^(4^©^»^T4&^CD¥?f^tgl 2 a, 12 c. 
1 2 dWBf5EO««ftt?IB«Sn, BrJ£©«S*f#ofc 
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8 

^lmmitii, 77-{7^U>Xl 3©»K8tt4 
r»S©r, Wf¥«12a, 12c, 12dCC<^6* 
<D$t&&te 1/4=0. 2 5 [mm] foitS, Aft 

!Wil2a, 12 c, 1 2 d£i2H3-t±£o tctcL, 
W-iTW-m 12a, 12c, 1 2 d ©JB»r*tt 1 . 5 2 t 

[0 0 2 5 ] 

10 





12a 


12c 


12d 


4S*4£[° ] 


20 


-20 


-20 


£ [mm] 


2 


2 


4 




0.25 


-0. 25 


-0. 50 



[0 02 6 ]^, St 1 r«Wf 12a, 12c, 1 

2d<Dffl*WffiJ<fc/f StSCfiai*«ae>rc»**s, TIB© 
*2<OJ:9CCWf¥«l 2 a, 12 c, 12d<£>JI££ 

[0 0 2 7 ] 
20 [g2] 





12a 


12c 


12d 


fffcar ] 


20 


-20 


-36 


^£ [mm] 


2 


2 


2 




0.25 


-0. 25 


-0.50 



[0 0 2 8] 311 */c«a2tC7n"r««4ft<b«3©Wf 
flS12a, 12c, 12d*fflOt t Ix-* tfTW3fc 
77^7^>fyu-^13, 1 
4, 1 5-C«y&*tePl 6£MWT&£06<D<fc5ft&S 
#**J»6*lS. Tm»177^7>fl/>X13© 
30 S7U>f <£U>Xgp) ^Alt*^7 7^;b«06 

CDT U 1 U ^ 4 Km?* *> &{affl#m/c3»K# 

[0 0 2 9] *CCia7«SII**3CC«*»?)i©*2©* 

»py7Afi : -4 1a ) 4 1c, 41di, ? 5 >f 
40 7>f>f>r^U-^l 3, 14, 15-C«$nt^ 

f H 4 ©fll^owf occ, u-ifr 

Ii77>f7>f>f>f^l/-^13, 14, 
15©«i(D^P^7Afi 1 4 1a t 4 1c, 4 1 
d*EaL, «»©*ny^A3RT4 1 a. 4 1 c, 4 
1 dt77^7^U>Xl 3, 1 4 COT U^CT<btCA*t 
3ft£U-1f7U-Y **Blf 5£coffi«^:^<ft 3 « 4^iS 
4««EL//cfcO'C*S. SS. *Offi(0fllfiJcWig4iiaa 

50 [0 0 3 0 ] *D^7AS^4 1 a. 4 1c. 4 Id 



(6) 

9 

a, 4 1c, 4 1 d^OA»^*ililftf*l*36«Flfitt 

HfflS^ttH6©<fc5fcfcO % JHIfcW^fc3*l*. # 
HB»«-C*DyvAJR-f-4 1 a, 4 1c. 4 1 d 
fc*a^A;0IW3ft?l>«*'> XtUfMtOiWlM 
ttWtcUtt<rfc*»IBO»*«»6<i-5. Sot, 10 
* a y -5 AST-teSIS© ^tc * p ^ a 

[0 0 3 1 ] (XMIM4) ^CC«|*I4K:«4I6IH<03I 

mmtcn>rmm?z 9 H8wi*3Job4cc«4«ib©— 
ccEWsn/tu— tfru>T36aa 5 i u - 

tfTU-r*JB) i, 3 lM-hU>XTU-f 5 2 <t, 7 

u>x<dt wcr^ccAfcfsti* u— tfru-r 

>{>7-^l/-^13 1 14, 15tW?nTfe^ 1 
[0 0 3 2 ] 77^7^>f^l/-^13, 14, 1 

(4^si2«, — «i tr, sejfewj 3 cr>» 1 sesswi im 

*«:«»0¥ff ¥« 12a, 12c, 1 2 d *JBt,*fc» 
^*EH*L,rt»4#, *©flMtfc, 51*60(13 ©IS 2 HJfe 

— tf*«±ftT 1 0-3 o° Btt©E#gftr»«3*i 30 
or u >r b* v * t f5j o e » *t u >x#r u -rib 3 nt 

[0 0 3 3 ]{gCC, U-lfrU-fJfcWS 1OTI/^ S 40 

1 mi. mzyur-i u>xi 3, \4coytm 

T-f U>X1 3CDST U*f &C0 5 iH*ft4ffl(D#^V 

1 2 («*lffl»©W¥S 12a, 1 
2c, 1 2 d) KJ:4SfiUK*lWi£©SU £tdt*m2<D 
<fc5fc:&9, lfefeW3T^/c<*:^c, 117 7 >f7>f 
U>X1 (&U>X35) ^(DAStofc^P 7 

?fttcmmtmttjiz>tc#>. mssmi 6t«f5n^ so 
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TUJtLXb. 3 IM- h u>xrw 5 2<tX<S* 
18 1 2*ffll^C<fc(Cj:ot:, 77^7^L/>X13, 

1 4 ©»SUt*^ilg©7 u >f * £ <t c > 5 *fl= 

[0 0 34] <jB6«5) **Ci»*15«C«4»|!!©ll 

««cc^t»rttwr s. 0 9 »n«a 5 «c«*»?ho- 

HfflS«*7STB-C*or. (a) KU— !fJH9!3K**0 

«W¥ffi«jiHa . ( b > tt u — !f mm^monmmm 

^a^7A^6 1i t 77>f7^>f^l/-^6 
3, 6 4, 6 5r«fiR3*vC*5»3, 1 6«ttJl«l*BBT* 
ft 09 (a), (b) CCttnU-rf- h U>X7I/ 

m^^„ */c, ^a^isi 2«, -mtux, m 
mm 3 om i mmt t ra«©a*<D¥fT¥« 12a, 1 

2 c, 12 d*JB^/c^4ia^l/Tl>£#, -eoffiCC 
fc, 38SfiW3(D*23asW<fcra*©*ny^A*^*ffl 

[0035] *n^jco7^^r^^>7 : 'yu-^«^ 

7-{7^l/>X63 ) 6 4 in>f r >1f U>X6 5^6 

snr*jt)««Bfcig«©fc©r*4. r**>%. Sis 

tfffl2CD:7~7^T>f U>X6 3, 6 4tt*>y>Ky#;U 
1/>X7U^*^ n>«r>1tU>X6 5«^U > K 
'j*7JbU>X-C&£ 0 9 (a) ©*KffiW*C¥fir 

M^77>f7>f>f>f^U-mHtSn, ttJH 
6^— JS9J3tt*o 09(a) OlWffirtOifcffi 
«^JfiW4riai^/c«!^<fcBI«r*»3, ^l^^>TT>r 
U>X6 3^AS*3n^U-1fTU-<^^fit^@l 2 
{Ccfcor^f3EOB»/cWSEffl3n, 6tc«SW 
3n^7"D7T^^Ofi[tB^®S'r4i€>/cii), Mft3WJ^ 

-<t3n^o 

[0 0 3 6] ^tcu-ifr u-ftcs^^o^m^- 

Af^6 lit. ajUSMtt^. itM^atBt&^^/c(i 
Sit^^u-x«-?-^cc^o^i5;3n, ^n^n?*h 

□ y7A^6 1©«W|6IBBI9 (a) OffiMCC^j 
t. u— tfr u^^ciE^f^(D7^m^^i-{t3i±^J: ; 5 



(7) 

n 

0. t-ACDJBiaa&JIEIiSftrlS— ffc3S*«:ft4. 0 9 
(b) rttj^©«tt©3fii*je««(BPB**»r«Lr 

64. 65«i/y>KU*^ 10 

1f T U -Y &C fi^iT £ #ffl©B»fl* ffittfcllf > o 
[0 0 3 7 ] *D^A3^6 1 CcJ:*U— ifTW fc: 

>fyi/-^6 3, 6 4, 6 5£ffll>-OfcjR£#§!lLfA 

matwi 6 Ti^bt^ <t <,> ^ /cit^r&c i>=F&mm*£ 

5fccDSS (MS) ^HWfc^Ari^fcab^U^W 20 

So ft, 09 (a) tefc^Ttt, ^-YT-Y ^>r^U 
-£6 3, 6 4, 6 5tffl(,W»t*4^ WRW 
SB 1 6rfi*at^*)3*iS*i^ USU-ifT U>f*®5 

[0 0 3 8 ] 6 ) mcmPM 6 &tf££#&W0l£ 

«»«**riar*or. (a) wtu— fjhtoc**© 
«B§¥M«i^gi , ( b > « u - if MR^n&mmm 30 

««Hr*4. cou — tfJHBH3l6*««. u-if*#» 
*3i<*u-ifru>r36aB) <fc, ayy-huvxrw 

52<h, U-ifTU-<^BffScOffiBt/c^^f45#^^ 

[0 0 3 9 ] #IB»«<01/— !f«8?H*^*«, 0 9CC^ 
b tcffif&<D i> - if ?^7>f>(>7^u- 40 

2, *oy^A*^-6 icoawE. mmmmmstmm 
[0040] :7^t^>^u-£<l utcd*p^ 

7A*^6 2«, 09 (a) &C7*Ufc:7^-Y7-YU>X 
S£ia&«ftB*J$o<DT\ 011 (a) iC^Tcfc MCtfiJ 
*«1 6ffloa56SU4W"r4U— tfT U-fM5 HC*f 50 
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tf. 4>fc< i^^^-fr-f u>xp^Ri (gg l y^JTJ 

[0 04 1] <I8»«7 ) ^CCCl«3R3I7«:ff4»MO* 

#1 0 0 «U-1f7lWifciE (*/cW*a»»U-tfr U 
-/#») ,10 1 ttHttffl 1 - 6 1 -18*31 

6) (D5%<Dl<>?tl&— OtCiE*S<D«JS^fflC^cU-lf 
JHWjfeWR. 1 0 2 10 3 

tttB^UVX 1 0 4teSt£*7 ; *-^-C&£o 
[0 04 2] *^JfifW©J83teRHr«, U — tfTU-ift 

m i o o^6©u-ifru>r3e«. nsfcwi-e (is* 
ji i -swaae ) (DstcDi^tift—^amoffif&z 
m^tcu-ymwit^jhi o i cc«fcoTWWH»r*« 

l/f^;H0 2±rft-MMJSi^^ l/f^H0 

2«^(*^^x<D$s{{ / FXfir^x^-±^[pi^^ 

0 2<D'*Z->l*1Sl&ls>Xl 0 3CC 
cfcotlftXr-v 1 0 4±&Cga>ft/t^x/WCS;5£ 
$n^ 0 l^f-^10 4tS*(4g^M 

[oo43]^ u-vmmx^m ioiiu, mm 

(13**15, 6) r*WOfcU-iriHW***t«l>te 
[0 04 4] <*JS«8> ^CCBI«a8CC«S»MO* 

j6Wccoi»rsiwra. 01 3«f9*3B8cc«a#Bi8o 
-^Jfc«*^u-if^JM©«W««Hr*o, 0 
41©^ 1 0 o«u— yy\s4jm (stcummfoi'- 

If T U -Y^M) ,10 1 te^QSflfl 1 - 6 1 —IS 

-If WW***, 10 5«1/>X, 10 6(i9-^ 

[0045] *HifiW<DU-if»pxsiBr«, u-ifr 
1-19*316) ©^^©ci-rti^— -oeciatEou-ifBa 

1 0 6(cffi/h$/cW^l«$n^o H 



(8) 

13 

VteV-? 1 0 6©siffijjnx^KJrax#r*£. £ 

[0 04 6 ]^ u-fiim i o 1 1 ur, mm 
mi -4 (»*3Si-4) <D^^<D^m^-orift?a 

±rJft-«8Wr*. *fc, 90kM5, 6 (i*j#S5. 

6) rtt^l/AiU— !fMM3t6^3fi*flBC»/c»^CCtt, U 10 
[0 0 4 7 ] (mmmQ ) ycCC»«a9«c«*»?B(DSI 

©ta*f*5a«. u-fru^noor, ioog, 

lOObi, 3HftWl-6 (»3Rflj|lHBI*i6) <£>5 

SI 10r, 110g, 1 10bi, fet^^iS! 1 1 3 
4, SW^BSS (^-f h^U^) 1144, &ltfU>X 
1 15"CTCtltl^ 0 S/c, }?f 116Si7^-Jb 
FU>Xt > ^ h^VU^l 1 4^6<DiB»*«:ja*fi 

[0 04 8 ] U-lfJWBft** 1 1 0 

r, 11 Og, 1 10b^ t W^d^A^l 1 30 
lr, lllg. 1 1 1 b ±7 5 AT AA >fyu-^ 
112r. 112g, 112br»^ntWo « 

f>%imtWYc\*. mmrns (*yt»njstW6) t3$-< 

fcJ:5tt£mtfv*©*ny^A3RT-l 1 1 r, 111 
g, ii lbru-fri/^Mioor, ioog, 
l o o bcoru-f tt3£#fii©M*#**Stfcu riw 

^^y^r^^Vf-^U-^ (7^-f7-f U>X4 

©a^^^Dy7Aif) 112r. 112g, 1 
1 2 b r JWJSift-Hfc S - C O U - If JWB*¥* 1 1 40 
Or, 1 1 0 g , 110b *ffi;Uf»J8Wfflr**^ A 
hJW71 1 4ffl-C z Pj$^^*b^^ a £/t, Ml 
OOr. lOOg, 100bi*oy7A*Tlll 
r, lllg, 1 1 1 bCDRBCtny^-h W^XTVA 
$/c, t^n^AS^l 1 1 r, 11 

u, i l i b^ffiitf , 77^fr^>f >f ^u-f 
112r. 1 12g, 1 1 2 bru-tfr u-Y^asii 0 

Or, lOOg, 1 0 0 b<OT 

[0 04 9 ] !f JRHB**3R HOr, HOg, 1 50 
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1 0 b^6<DMtt6^Sl 1 3teA»U fi^fiR 
*R1 1 (R) , IK (G) , * (B) <D3fe<DU 

— lf*3&J^i5!ESti*. Z<D3&<D&f&ftV5A VW? 

i i 4^p^$n, ? a k^vu^i i 4-c^K^na^n 
cc!ftij$n^ 0 7>f h^vu^i i 4iit«m« B e H 

[0 0 5 0 ] g/t, *Hl«T{i#fi©7 -f h^';u^ l 

rJ2S*u>xt?x^y->&cK:U3^€»c 
[0 0 5 1 ] *^Jfe^(Dt9:*raiar«, *^u-ifr 

**fiI<D*K*a:Bfcr'v^<D*ny^AJR^l 1 1 r, 
lllg, 111 br«ffi#fli*afft3-£4»^ ^4 
h^'ju^i i 4±rT»««c[)«^Ltti^— 

4#r££, 

[0052] (mnmi o) ^cccimii occ«4»ib 

mmvwmmmz. u-vt u a%m ioor, 10 
og, i o o bt. mmwi-e (m^mi^^m 
6) o5%<Di,*TM>-^cnmoffii&zm^tci<~ir 
mmx&m (^o^ajr^i iir, nu, 1 1 
ib, 77^r^^>fyu-^i 12) 4, e^i*^ 

SI 13 4, ^A Y^)\,~f\ 1 44, &IJUVX1 1 5 

rt?t/£3-hTo& 0 $/c, flF-sii ie»7^;i/Ku> 
xr, ^Ab^)izr\ l 4^6(DiB«*4Sa^m<fi:W 
u>xHKAn&/t&Km>&#, ifc-rufciiwrtttt 

l^o ft, fe^fiJE^Sl 13iltB, #49Vl4vV? 
\)X^*f4VKiA ^^7-»^Ci«t^ B 
[0 0 5 3 ] *|8»«rtt. U— 9TH"l!***t*, 
<Z)^a^7AST-l 1 1 r, lllg, lllb4— r> 

7A^) 1 1 2^4*^ ?^>fT-f >f >-r^U- 
^ 1 1 ZB, a^fiR^Sl 1 3-CfS^ (R) , » (G) , 
* (B) ©3&(DU-if**^Lfef*©3l6|{SCCiBKl/ 

U-^ 1 1 2*U ffirSO ^/cfe^gCDSPp D p^^6 
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[0054] *mMmco&&im&-ctes jtat^u— ?f r 
*^»W©«fc^cc, u~irrW:MHK©u~ifT u-fot 

£#ffi©#JR*Saitf ^©*P«A*tl 1 1 r, 
lllg, 111 br«R#W%a»3-tf4»^> ^ 

[0 0 5 5 ] 

-ifJHW^fcrwt, ^tt<±fcu-ifru 

? ^ r ^ u > xo if r u >f <£>#«l£W>* u - if 

3ft*u-irj«W#¥*r*oT, fuie:7^T^u> 
xcdst u -r cc AW $ ft & r u A y'uyyj judq 

T U -Y ©HJWflfiS t V y A T A U >X<£>A # 3 %9f5E© 
[0 0 5 6 ] »3»a2K«©U-1fJBWj6**rtt, « 

WWtcE^J3ti3fcu--ifr u-f**<t7^-f r-f u>x 

>f-yu-*-T?«flcS*i*U-1fJHIIj6¥»'C*-3 
r, u-ifru-Y*»«, JMimccEBSti^jMTlt 
7cS[s^fflx.. 7^-rr>f u>xou-ifru^*ffii©» 
S9»#jS£r 3#&u~ifTU'Y ifco^^r « c i cc <t 
7^^r^ u>x<D^f«K#u--ifru-f*©Tu 

[0 0 5 7 ] B*B3i2tt©u-if«aw*^»r«, IS 

tm&yyJT A uyxomdcffimzti&yyJTJ u 
>xor u>rc:iccAS*3n4u-ifr u-r**»ne<o 

ft#©r^{i£tf&c<bOCcfc^ ?^t^u>Xcd# 
WR^u-ifru^^oru^KOjftRoSfcfrrfe, tt 

[0 0 5 8] »5R3I4Satt©U-1fRaiB3te^*'r». u 

-ifru-r^wi, =i yy- h u>xtu-y ?^-y 
x©ihk:e«3 tiK^ v >r r >r u >xcdt u -y c ± a 



(9) ^2 003-218017 

16 

[0 0 5 9 ] »3K«5Ett©U-1f«R?B*^»r». IB 
Soil. 3*/c»4©«0EK:*jii'r, ME^-Yr-Y-Y 

i-r^cDr, 7^-TT>ru>XtCAJW3tiSU-1fT U 

-y ccaa^fliBsaB f^wa^ A*^rma»* 

[0 0 6 0 ] «*3B6iffiK©U-1fR8?B*^*'r« k IS 

3*/c«4©«0cOc*5i^r, flfE^-fr-Y-Y 
20 >?-^u-*ra\ 7^-yt-Y u>xcctt*ri^t8#B<D* 

ifciB^^-YT -f-/>^yu-*OIHK:E«S*i 
cc, u- ifru^^oDflsffi^— Ybi, ru-YB3lE#fiJ 

[0 0 6 1 ] ItSSg 7 iffiKOjB36«»r«, i»*3H 1 - 

6o^rn^-occfBt8ou-ifM^*^<t, agu 

30 >xzm7Ltcc±ZW$kt?z><D~e, y^jy-nis^ 

[0 0 6 2] i»*3S8IB«(DU-1fttIXSKBr«, ISaR 
ill ^6©t»rft*— ofcE«l©U--1f«l9B***i, 

u>x^«i^/cci4#»<h-r€)<D^, ^^^r^>r> 
y u - ^ or u u -if r u 4 S©iBlK©^ttr 

[0 06 3] W*3S9ig|8o!9:WiaEr«, 1 - 
40 6COl^n^-otcfBigOU-1fMB^*^<b, fe^fiS 

^(D7 u -r ««j i — if r u ^t©«^ftr ^>m»ft 

[0 064] iR^l 1 0Ett©«a«SBrtt, 19*319 

50 ©i»©*ftrtittfttlKW#w«rr, tuueoiKir»tt 
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[0 1 ] »3»H 1 Cc«4*IH<D-H*«**r !f JS 
[02] M«92 «Ml«*S%ru-1flB 

W;u£^T0r&£ o 

[04] B»^3fc«4*M©Wl(D3i«l«*7nTU-- 

[H5] H4CC^-ru-1fIBB8**»©»l 77>f7^ 
U > X(D—~?(D7 U -Y (U>Xg|3) tCA*f U~1f 

W) 4iiaC//cU-1fTU-Y* (TU^ 1-^4) (D*a 20 

[08] l«^4 JW«*mTU-1TJH 
[09] B»^5fc«4«?B©— SSSSWiTft-i-H-C*^ 

t, (a) «u-ifjKM**»o«B«Tffi«saa. 

[010] H9tC^-TU-1fM^^5Cffll^#l** 30 

n *5 a*^<d*p ^ Affi©{4«±18^ fc* * 

[0ii] »*3K6cc«4«w©-*«s«*^-riar* 

(b) «u-ifMK*^*©«««JB«aEia-c*s. 
[012] «*317 cc«s»i8©-sat«** , rB**6 

[013] f»3R3I8K:«-S«9B(D-*)»«**-ru— tf 
*JDX3£gCD«StS>&0r&& o 

[014] M3K99Kff£MOH^t^im 40 
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* [015] mva i 0K%zmi<D—mfam>s:7ri-?&m 

10, 11: l>-1fTl"tyCM 
1 2 : Xffi^ia 

12a, 12c. 1 2 d : SEtt*»t«Rtr*WTT« 

13 :si 7^>tt^u>x 

1 4 : *2 Vv4T4 U>X 
1 5 : a>^>lf U>X 

1 6 : mam 

4 1a, 4 1c, 41d:^MiflttWa^7 
ASR^ 

5 1 : U— tfT 

5 2 : a h l/>X7l/>( 

6 1 i^Hfcr^^CO^P^^A*^ 

62 : 77^7-f^>fyu-«^Wt^^py7 
AfgT- 

63 '.miyyJTJ U>X (>";> KU*;l/U>XT 
W ) 

6 4 :^2^^^r^u>x (>";> Kv^i/uvxr 

6 5 : n^f^lf U>X (i/'J> Fy*jA>l>>X) 
10 0: U-lfTU^ffi (£/cte¥2S{*L<— IfTlW 



lOOr, lOOg, 1 0 0 b : U-lfT U-Y^iB <* 

u - if r u >r tc^) 

10 1: U— !fMBB*^ 

102: (mytm-?*?) 

10 3: 8S«JU>X 
10 4: iiXf-y 
10 5: U>X 

10 6: 7-^ 

llOr, HOg, 110b: U-lfWlM^* 

11 lr, 11 1st, 1 1 1 b : tfn^AJfrf 
112: 77>f7>f^>f*^L/>-^ 

112r. 1 12g, 1 12b :77-f7^>fyu 

113: fe^SE^S 

114: M'OU:/) 

115: »«1/>X 

116:^^ K U>X 



[03] 
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(5i)int.a/ mm^ 

G 0 3 F 7/20 5 0 1 
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